Introduction
Sensory tests have long been used in clinical medicine for investigating peripheral neuropathies. The tests were originally primitive -pin prick (for pain), hot/cold objects (for temperature sense), and a cotton wool swab (for fine touch) applied to the skin. In this paper, a recently developed quantitative sensory test (QST) designed to confirm the presence or absence of numbness in the hands has been applied to a population of male forest workers (N=59, mean age 48.7 years, range 37-59), in which the prevalence of numbness reported by the workers was 29%. The test is based on measuring vibrotactile perception thresholds at the fingertips according to the provisions of ISO 13091-1. Under these measurement conditions, responses at specified stimulus frequencies are mediated by the slowly adapting, type I (SAI), and fast adapting type I (FAI), mechanoreceptors. The metric is constructed from the differences between the thresholds recorded at the fingertip of an individual and the mean values of the thresholds for healthy persons obtained in other studies. In this paper, the performance of the QST is evaluated by adjusting a "fence" value for the metric to detect the onset of numbness. 
Methods
When all thresholds are expressed as accelerations in units of dB (re 10 -6 m.s -2 ), the summed normalized threshold shift can be written, for each digit, (1) The shift in threshold at a stimulus frequency of 4 or 32 Hz, i.e., TS 4 or TS 32 , represents the response of the SAI or FAI receptors, respectively, and is given by the difference between the observed threshold and the mean threshold recorded from the hands of healthy persons at that frequency. As the thresholds of healthy persons appear to approximate Gaussian distributions at each stimulus frequency, the ranges are expressed by standard deviations, SD 4 and SD 32 , which are used to normalize the threshold shifts. In order to compare values of TS Sum(SD) with symptoms, the metric is taken to be the largest of the threshold shifts recorded from digit 3 or 5, in either hand.
Tests for the statistical significance of an association between the symptoms reported by individuals and values of TS Sum(SD) recorded from their hands have been conducted (Chi-squared test, and Fisher's exact test).
1 For this purpose, 2x2 contingency tables are formed to segregate the reported presence or absence of numbness, and a fence value, t, is selected for TS Sum(SD) to correspond to the boundary between the presence and absence of the symptom. The corresponding sensitivity and specificity is also evaluated.
Results and Discussion
The sensitivity and specificity of, and association between, the metric constructed from values of TS Sum(SD) recorded from each subject and their reports of numbness in the hands are shown in Table 1 . The statistical significance of the association (p-value) is shown for different fence values, t. While the statistical tests differ somewhat in the fence values associated with numbness, values of 4.5 < t < 4.75 are most significant, with probability values reaching p < 0.005. For these fence values, the sensitivity ranges from 50 to 43.75%, and the specificity from 87.5 to 92.5%. In a previous pilot study involving fifteen vibration-exposed workers, in which the prevalence of numbness was 39%, the statistically significant fence values for reports of numbness ranged from 3.3 < t < 4.4, but the significance of the association never exceeded p < 0.02. 2 The sensitivity was, however, higher (~90%) and the specificity lower (~75%). The pilot study employed the same procedure for measuring vibrotactile thresholds as in this study, but combined values at two stimulation frequencies for each receptor type. Only one threshold per receptor type was obtained in the present study. This, combined with the lower prevalence of symptoms, may explain the differences in the results, but the potential for improving the metric remains to be explored. This would seem possible, as the correlation between threshold shifts in different receptor types within the same finger was much lower in this study (0.49-0.71 versus 0.87-0.97). Nevertheless, the low false positive rate (~10%) and a ~50% rate of confirmation of reported symptoms confirm the potential of mechanoreceptor-specific vibrotactile perception thresholds as a QST for numbness in the hands.
